This study assessed the intracultural knowledge of the use of medicinal plants in an urban-rural community in an Atlantic forest fragment in northeastern Brazil. We examined the importance of native and exotic species and the effects of gender and age on that knowledge. We also compared data obtained from different groups of informants (local experts and general community). We conducted 194 interviews between June 2007 and January 2008, using the freelist technique and semistructured forms to collect ethnobotanical data. Information obtained from the community was compared with that from six local experts who participated in a survey in 2003. From a total of 209 ethnospecies, exotic and herbaceous plants presented higher richness. With respect to the number of citations, women and older informants were shown to know a higher number of medicinal plants. Comparing knowledge of local experts with that of the general community, we noted that experts know a similar wealth of plant families and therapeutic indications, but the community knows a greater species richness. These results indicate that local experts may provide useful information for studies that search for a quick diagnosis of the knowledge of a given community.
Introduction
In Brazil, the Atlantic Forest is one of the most biologically diverse ecosystems, responsible for harboring a large number of endemic species [1, 2] . It extends from Rio Grande do Norte to Rio Grande do Sul [3] and, given its location in the coastal area, is currently under strong pressure from real estate speculation. In addition, there are the pressures generated by timber extraction, the cycles of sugar cane, coffee, and gold, and, more recently, the expansion of farming and forestry with exotic species.
Human populations living in the surrounding areas of the Atlantic Forest play an important role in its exploitation as they often rely on forest resources for their subsistence and extract biological resources from it on a daily basis [4] . Understanding how these people use such resources is a task of great current interest, which may contribute to the discovery of products of economic interest and to the conservation of biological resources.
Thus, ethnobotanical studies can contribute to assessing how local knowledge is distributed among members of a community and the relationship between that knowledge 2 Evidence-Based Complementary and Alternative Medicine and the increase of exotic species in the local repertoire of medicinal plants [5] [6] [7] .
Common knowledge about plant resources, especially medicinal ones, is highly dynamic and subject to several influences, may vary according to gender, age, education level, income, roles that individuals play within the family, skills, and abilities [8] [9] [10] [11] , and may represent key elements of the knowledge of the diversity and richness of species [12] .
Different social patterns have been reported to impact the knowledge of medicinal plants, emphasizing the need of studies that address such questions. For instance, Almeida et al. [13] did not observe any differences between the knowledge of men and women, whereas age and income were correlated with the number of citations for a given plant and its indication, suggesting that older people with a higher income had greater knowledge about such plant resources.
Thus, the goal of this study was to assess the intracultural knowledge of the use of medicinal plants in an urban-rural community in an Atlantic forest fragment in northeastern Brazil in order to document the importance of native and exotic species within the group of plants mentioned and the effects of gender and age on the knowledge of medicinal plants and to compare the quality of information gathered from different groups of informants (local experts versus general community).
Materials and Methods

Study Area.
The study was conducted at Igarassu, located in the microregion of Itamaracá and the mesoregion of Recife, in Pernambuco state (7 • 50 20 S and 35
• 00 10 W; 20 m a.s.l.), 30 km from the state capital [14] [15] [16] . The climate is tropical, hot, and humid, with autumn/winter rains (according to the classification of Köeppen). The average annual temperature is 27
• C, and the average annual rainfall is approximately 2,000 mm [14] [15] [16] . The municipality has a total area of 304.2 km 2 , with a population of 72,990 people (219.9 inhabitants/km 2 ), 74.9% of which live in urban areas [14] .
The predominant vegetation is composed of remnants of Atlantic forest, secondary forests, mangroves, palm trees, and areas of commercial and subsistence agriculture. There are ecological reserves in the city, such as the São José Plant Forest, with tall, dense vegetation, located on Transcanavieira Highway (PE-41) and with an area of 323.30 ha [17] .
The community studied is known as "Três Ladeiras" and is located on the lands of the "São José Plant," a sugar refinery. The "São José Plant" is surrounded by Atlantic forest fragments belonging to an ecological reserve [18] . The forest is part of the conservation area of the Botafogo River basin, in accordance with state law no. 9860, which since August 12, 1986, has been aimed at protecting the landscape, soil, and river basin [19] . The fragments occupy a total area of 210 ha [18] . The community lies 30 km north of the county seat and is located at the back of a large hill, whose extension contains three elevations that give the community its name. The district has 1,794 inhabitants, of which 1,077 live in urban areas and 687 in rural ones [20] .
Most men from the community work at the plant although the number of people employed by the refinery oscillates during the year, increasing and decreasing according to season and periods of land preparation, planting, and harvesting [15] . It is not unusual to find among the residents of the community families with small fields that provide nutritional and/or economic support during periods when there is no work at the plant [15] . There is no sanitation, medical care takes place in a health clinic for minor health problems, and disease control is provided by health workers through weekly home visits. Patients who require extra care are relocated to hospitals in the county seat of Igarassu.
Data Collection.
Ethnobotanical data were obtained through the freelist technique, followed by semistructured interviews [21] . The interviews were conducted with the senior member of the family, over 18 years old, present on the visit of the interviewer. Initially, we obtained a Term of Informed Consent from those willing to participate in the study in accordance with the legal and ethical aspects of Resolution 196/96 from the Ethics and Research Committee [22] .
Because the community had a large number of residents, we sampled 51% of all households and conducted 194 interviews (140 women and 54 men) between June 2007 and January 2008. The age of informants ranged from 18 to 93 years. For the interviews, one main question was asked: "What medicinal plants do you know?". In a second event, we gathered information on each species mentioned, the part of the plant used, the method of preparation, its indication and contraindication, as well as socioeconomic data from informants, such as gender, age, family income, and number of residents in the household. Ages were grouped into five different groups, ranging from 18 to over 68 years.
We used the data obtained in this study and in the work of Gazzaneo et al. [15] to compare the information obtained from the general community and local experts, respectively. The latter study was conducted in the same community in 2003 and was attended by six informants identified as "local experts," given their more detailed knowledge on the use of medicinal plants [23] . This group of informants was composed of three men and three women, with ages ranging from 51 to 102 years. The data sampling performed by Gazzaneo et al. [15] was intentionally nonrandom and assumed that local experts provide more specific, high-quality information about medicinal plants. To select this group of informants, the authors used the "snowball" method [24] . Data were collected using semistructured interviews that gathered information related to the knowledge of medicinal plants.
Species Categorization and Indications Mentioned by
Informants. All plants mentioned during interviews were identified and classified as either native or exotic species according to their biogeographical origin. We considered native species those endemic to the study region and also native to South America. Exotic species were considered to be those of extracontinental origin, cultivated in the region, and widely distributed, such as tropical invasive and cosmopolitan species.
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To calculate the relative importance of species, all indications mentioned by the informants were grouped into 18 disease categories, according to the classification from the World Health Organization [25] : digestive, respiratory, gynecological/urinary, circulatory, nervous, sensory, motor, puerperium, cutaneous, scarring, poisoning, neoplasia, hematopoietic, nutritional, infectious/parasitic, sexual inappetence and antiabortion, and postpartum. Diseases not categorized by the aforementioned system were grouped into the category "undefined ailments and pains" by virtue of their symptoms and signs of multiple origins [26] .
All species mentioned by informants, excluding those commercialized, were collected, identified, and deposited in the herbaria of Professor Geraldo Mariz (UFP), at the Federal University of Pernambuco, Professor Dárdano de Andrade Lima (IPA), at the Agricultural Research Company, and Professor Sérgio Tavares (HST), at the Federal Rural University of Pernambuco.
Data Analysis.
We calculated the value of relative importance (RI) for all species [27] with the following formula: RI = NBS + NP, where NBS is the number of body systems treated by a particular species (NBSS) divided by the total number of body systems treated by the most versatile species (NBSVS) and NP is the number of attributed properties of a particular species (NPS) divided by the total number of properties attributed to the most versatile species (NPVS).
The chi-squared adherence test was used to check for differences between the following factors: number of native versus exotic plants and number of plants observed in each life form (herb, shrub, and tree). We also compared the richness of exclusive species between different age groups, richness of families, total number of mentioned species, and number of exclusive species between local experts and the general community.
We used the Kruskal-Wallis nonparametric test to test for differences in the richness of ethnospecies and mentioned indications between men and women and between each age group and to check for differences between the relative importance of species mentioned by local experts and the general community.
We used Williams' G-test to compare the proportion of the number of native and exotic species (exclusive or not) mentioned by local experts and the general community.
The Spearman correlation test was applied to check for the relationship between the number of ethnospecies and the number of mentioned indications according to the age of the informants and to check for a relationship between relative importance (RI) of species mentioned by the general community and the RI calculated for local experts.
All statistical analyses were performed using the statistical package BioEstat 5.0 [28] .
Results
Richness of Medicinal Plants Mentioned by Informants.
In total, 209 ethno-species were mentioned during interviews; 151 were identified to the species level and 21 to the genus level only ( Table 1 ). The plants were distributed in 74 families, and most families (66%) were represented by up to two species. The most represented families were Lamiaceae (10 spp.); Caesalpiniaceae and Curcubitaceae (8 spp.); Asteraceae, Euphorbiaceae, and Mimosaceae (5 spp.). With respect to the origin of the identified species, we observed that 89 were exotic and 62 were native (Figure 1 ), and the difference was statistically significant (χ 2 = 4.8; P < 0.05). That result indicates that informants knew more exotic plants that could be used for medicinal purposes. With respect to the life form of plants, there was a predominance of herbs (74), followed by trees (59) and shrubs (18) (Figure 1 ), but we only observed statistical differences when we compared the richness of shrubs with that of herbs (χ 2 = 34.01; P < 0.0001) and trees (χ 2 = 21.83; P < 0.0001). The number of herbs and trees was not significantly different (χ 2 = 1.7; P = 0.23), indicating that the richness of herbs and trees was similar in the pool of plants mentioned by informants. However, when considering the distribution of species according to their origin, we observed a different pattern: for exotic plants, there was a higher number of herbaceous plants compared to the other two life forms (shrubs: χ 2 = 31.15, P < 0.0001; trees: χ 2 = 12.16, P = 0.005), whereas, for native plants, there was a higher number of trees (herbs: χ 2 = 4.7, P = 0.02; shrubs: χ 2 = 16.95, P < 0.0001).
The most mentioned species were Schinus terebinthifolius Raddi Table 1) . Except for S. terebinthifolius and P. cochliocarpum, all these plants are exotic, emphasizing the importance of exotic plants to the knowledge of medicinal plants in the region.
Influence of Gender and Age on the Knowledge of Medicinal
Plants. There were significant differences in the knowledge The number of plants and indications mentioned by each informant correlated with their age (rs = 0.33, P < 0.0001; rs = 0.37, P < 0.0001, resp.). However, when we compared the average number of ethnospecies and indications in each age group, we observed different patterns ( Table 2 ). The number of known plants only varied in informants from the 18-28-year-old age group, suggesting that the richness of known plants was smaller in younger participants, which may reflect the limited experience and contact of young informants with plant resources from the region. Although informants aged 49-58 years old had greater knowledge of medicinal plants in the region, they were only significantly different from younger informants ( Table 2) . With respect to the number of indications mentioned in each age group, we observed a similar pattern to the previous one, with younger informants (18-28 yrs.) knowing a smaller variety of indications. However, the knowledge of informants was significantly higher for the age groups 49-58 years old and older than in other age groups.
When we analyzed the influence of gender and age on the distribution of knowledge, we observed a few patterns that often differed from the data presented by the general community. Younger women (18-28 yrs.) also had less knowledge of the richness of medicinal species, while, in other age groups, knowledge was homogeneous. For women, we observed the formation of two groups regarding the number of indications: one group consisting of the three younger groups, with a lower number of indications, and the other consisting of older age groups, with a higher number of indications.
For men, knowledge of plant richness and indications showed a different pattern. The knowledge of informants in the 18-48-year-old age groups did not present any statistical differences. That difference only appeared in the age groups 49-58 years old and older, indicating an increase in the number of species known and the variety of indications occurring only in older age groups, whereas for women it was also observed in younger age groups.
We observed a continuous increase in the number of ethno-species mentioned with an increase in age, for both men and women, when total plant richness was considered (Figure 2) , up to the age group with the highest richness of plants mentioned. In subsequent age groups, plant richness started to decrease. Among women, the 49-58-yearold age group had the greatest knowledge of plants (109 ethno-species), whereas for men the greatest knowledge of plants was observed in an older class (59-68 yrs.). These results indicate that, in the community of Three Hills, the commitment of women to family care compels them to know, from an early age, a large number of plants with medicinal purposes.
Following the age groups with a higher number of plants, there was a decrease in plant richness in older groups, Equal letters in the same column indicate a lack of statistical differences using the Kruskal-Wallis test (P < 0.05). NI: number of informants; NMI: number of male informants; NFI: number of female informants.
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Evidence-Based Complementary and Alternative Medicine possibly related to memory loss, which is common among older people. We did not observe the same pattern when the mean number of plants mentioned by informants was analyzed, as previously noted (Table 2) . In this case, people still mentioned a high number of citations, even in the oldest age group (>69 yrs.). Exclusive species were mentioned in all age groups (Table 2) , with a total richness of 78 exclusive species distributed in the six age groups. The 49-58-and 59-68-year-old age groups stand out for their higher richness, although there were no statistical differences in the number of exclusive species between age groups (χ 2 = 9.38; P = 0.09), indicating that, in every age group, informants had a repertoire of exclusive plants that was not shared by people from other age groups.
Analysis of the Knowledge of Medicinal Plants between
Local Experts and the General Community. Data obtained from the general community presented a higher richness of plant families and medicinal species when compared with data obtained from local experts. The difference was highly significant for total species richness (χ 2 = 11.921, P = 0.0006) and exclusive species richness (χ 2 = 42.667, P = 0.0001) but was not significantly different for the richness of plant families (χ 2 = 1.463, P = 0.2265, Figure 3) . The results indicate that the knowledge of local experts managed to represent the richness of useful plant families cited by the general community but not the total number of species (Table 3) . However, the most species (84.2%) mentioned by at least 20 informants from the general community were also mentioned by local experts. This result indicates that expert informants mentioned medicinal plant species that are better known among other members of the community.
The numbers of exotic and native species mentioned by local experts and that by the general community were not significantly different according to Williams' G-test (G = 0.9369, P = 0.3331). Among exclusive species, we also did not observe any significant differences between native and exotic plants (G = 0.153, P = 0.6957), suggesting that local experts and the general community presented a similar citation repertoire of native and exotic species.
There was no significant difference between the relative importance (RI) of species mentioned by local experts and that by general community (H = 0.7899, P = 0.3741). We observed a significant correlation between local experts and the general community in the number of indications per species according to the Spearman correlation test (rs = 0.515, P < 0.0001). This result suggests that local experts and the general community provided similar information regarding the indication of medicinal plant species. Among the ten species with higher RI mentioned by local experts and the general community, the species Borreria verticillata L. G. Mey., Hymenaea martiana Hayne, Mentha piperita L., Pithecellobium cochliocarpum (Gomez) Macbr., and Schinus terebinthifolius Raddi occurred in both studies. These results show that using local experts to provide information on the indications of medicinal plants was useful in the given context. However, the same was not observed for data on species richness. Thus, we recommend engaging the whole community to gather such data. Such precaution may prevent a large number of known species from being neglected, as in our study.
Discussion
Richness of Medicinal Plants Mentioned by Informants.
The study showed high diversity in the knowledge of medicinal plants, with significant results for species prescribed for basic health care. The acceptance of folk medicine and the limited access to public healthcare services in the community may be factors contributing to the knowledge of medicinal species in local medical practices.
A few plant families prominent in this study, such as Lamiaceae and Asteraceae, are reported as very diverse taxonomic groups in the literature. Their high diversity probably reflects a greater amount of bioactive compounds [29] , which may explain their prominence in this study and in similar ones in other regions [30, 31] .
Most medicinal plants used in the study area are exotic herbs that usually grow in anthropogenic areas, such as agricultural fields, gardens, and roads. Other studies performed in forest environments in different regions have shown that traditional communities select anthropogenic areas as important resource sources [32] [33] [34] [35] [36] . The frequent citation of herbs in the community of "Três Ladeiras" may be a consequence of the importance of this life form in anthropogenic areas, also due to the presence of strong bioactive compounds. In a study conducted in the same community, Gazzaneo et al. [15] also reported that more of the medicinal plants used by experts were herbs, collected mainly in the backyards of homes and small farms.
According to Voeks [37] , weeds are often abundant in easily accessible places and rich in bioactive compounds, and as a result they are widely represented in tropical medicinal floras. 
Influence of Gender and Age on the Knowledge of Medicinal
Plants. Women had greater knowledge of medicinal plants when compared to men in the community studied. That result was probably due to women being the caregivers for their families, a trend also observed in other studies [5, [38] [39] [40] . This scenario may also reflect the different activities performed by men and women in the community because the latter must dedicate themselves to their homes and families, which help them assimilate the knowledge they will need to keep their homes healthy at an earlier age. We should add that most species from the list of mentioned plants were exotic and herbaceous plants that are found in places women are more familiar with, such as backyards. The study showed that young informants had less knowledge of medicinal plants when compared to older ones, which can be attributed to a lack of interest in learning and practicing such knowledge in younger generations, who are increasingly influenced by modernization. Several studies have reported similar results [38, [41] [42] [43] [44] [45] . It is also important to notice that older people are more experienced and have had greater contact with plant resources and time to exchange knowledge with other informants from the region. Moreover, older people are more often affected often by various illnesses, which may help to increase their repertoire of plants and indications. In addition, they are responsible for preparing home remedies for themselves and for younger people, favoring the retention of knowledge and prompting younger individuals to use the plant resource without necessarily having knowledge of the remedy or its preparation.
Analysis of the Knowledge of Medicinal Plants between
Local Experts and the General Community. This research showed that studies focused on experts can generate useful information, with a satisfactory level of reliability. But these are eminently suitable for quick diagnosis about the knowledge and use of medicinal plants in a community. That approach has the advantage of minimizing costs and time when collecting ethnobotanical data in the community surveyed. However, studies aiming to gather such information in greater detail should ideally engage other members of the community. That may prevent a large number of known species from being neglected. Vandebroek [46] reports that the careful selection of informants is a key task of the ethnobiologist and cannot be a simple step. The author suggests that, for a scientifically rigorous research, should be involved as many participants as possible, but if time is really a limiting factor, it is necessary to select key informants who have a high degree of knowledge about plants in the region as well as a high level of consensus with others.
Within this scenario, the association between both groups of informants is also possible [45] [46] [47] . In fact, the information gathered from key informants (experts) in those studies helped prepare semistructured forms and consensus analyses among informants. In some cases, local experts are used as facilitators for data collection, accompanying the researcher during interviews with other members of the community. These studies serve as examples of the advantages and limitations of different informant profiles and emphasize the importance of clearly establishing the goals the researcher hopes to achieve to best engage the most appropriate informants.
It should be noted, additionally, that there was a five-year interval between the data obtained from local experts and the general community. The influence of such a gap could not be measured or controlled, given the sampling design of each study and the dynamic character of human knowledge, and this limitation restricts the possibility of extrapolating the considerations discussed here. Moreover, we could not completely rule out the possibility that the so-called local expert informants have been added to the sample of the present study.
